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Dicignosiis;  in  ihe  prehospital  and/or  hospital 
environments  is  often  inaoourate  for  trauma 
patients 

Current  prehospital  monitors  measure  vital 
signs  that  are  not  predictive  of  outcome  in 
many  instances 

-  Systolic  Blood  Pressure 

-  rieerc  Ftete 

-  Sp02 


Cooke,  et  al.,  Heart  Rate  Variability  in  Pre-Hospital  Trauma  patients.  J  Trauma,  200 
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i'lbBil  for  Lira  S-ivirjg  Jrjrsry^rjdcirjs 


Considered  3  date  sets  based  on  insirurrient 
rec|uirernents 

-  IVIanual  (IVIG) 

-  Serni-Autorricited  (3G) 

-  Automated  (AG) 
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Aulotnal-id  Group 

Eloclroriic  rnoriilor 

*  Aulornalod  Niap 
(Systolic, 
Diastolic) 

*  risart  Ftato 

*  EtCO^ 

*  Automated 
Ftespiratlori  Fiats 


Serni-Autornated 

Group 

GCS  Eye 
SpO, 


i'ilanual  Group 

Dernoyraphics  (Aye,  3e>t) 

Pulse  Ctiaracter  (Ftadial,  Femoral,  Carotid) 
GCS  i’ilotor,  GC3  Verbal 
Capillary  Fiefill 


Holcomb,  et  al.  Manual  Vital  Signs  Reliably  Predict  the  Need  for  LSI’s.  Oct  2005,  J  Trauma,  2005. 
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Elacironic  Vital  S>iyna 
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rrj£i^8  ProblBm 


^  Civiliiin: 


-  Consistent  overtriage  and  uridertriage 
prehospital  trauma  environment 

-  Not  unusual  to  have  a  50%  overtriage 
area 


problem  in  the 
within  a  large  urban 


MiWinrj: 

-  Inability  to  effectively  predict  evacuation  rec|uirernent: 
balanced  witfi  tactical  considerations 


Caus>e: 

JnabiJiry  io  accurareiy  deiemjin 
paderji:  s>i:ai:us>  us>irjy  currerji: 
i{\bthodo\o^\bSjlibt^hr\o\o^j\BSj. 
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Eivnroiunbiii:  i'jJsdic  injured 
rryirjg  io  S-iva  f -iJJsrj  Oomruila 
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^  VVe  need  a  new  type  of  rnoniiorl 


riociLiirerneriE 

-Acouraie  diagnosis;  of  paiierii  status 

-Srnall/Lighiwaight 

-  Ftornoto/wiraless  oparation 

-Intelligant  Daoisiori  assist 
technology 

-Autonornous/closed  loop  technology 
for  long  term  care 
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Accumis  Djijgrjosjs  oi'^niuinii 

Pnrj^ms 

->  Need  to  use  riew/edvericed  viiel  signs 

-  Pulse  Pressure 

-  Shock  Index 


-•  Explore  cornbirieiions  of  viiel  signs  io  erifienci 
probebiliiy  of  correct  diagnosis 


•>  Make  use  of  vital  sign  trend: 


J 


Use  chcirciGterisjticsj  of  high  rrequency  Wciveform: 


-  rleart  Fiate  Variability 

-  rleart  F<ate  Complexity 

-  Non  Linear  ECG  Dynamics 
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IVlDniioring  can  be  enhanced  to  furiher 
improve  paiient  care... However; 


“VVe  keep  rnoniioring  paiienic  to  deathi” 

—  Anonyrnou 
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Use  enhanced  prediciion  algorithms 
and  inpuis  inio  intelligent  medical 
systems  to  beiier  assist  medical 
providers 

-  Decision  Support  Systems 
-Advanced  Triage  Systems 

Move  validated  medical  systems  into 
full  automation  for  closed  loop  care  of 
patients 
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D^rijsjorj  Assisi  [suppsn) 
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>r 

Decision  support  systems  ere  e  dess  of 
cornpLiter-besed  iriforrnetiori  systems  thet 
support  decision  mekirig  ectivities 

-  Type  of  iriierveriiiori 

•*  Whiit  intervention  to  use  besed  on  the  expertise  of 
trie  user 

-  VVrien  do  we  apply  iriierveritiori? 

-  VVfiere  efiould  a  patient  be  taken  based  on 
readings? 

-  VVriere  sfiould  a  patient  be  transported  to? 
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Helps  io  remind  experts  on  proper  patient 
care  during  critical  procedures  and/or  rria 
casualty  situations 


“Pushes”  the  expertise  built  into  the 
oftware  to  non-expert  providers 

-  i.e.  burn  standard  of  care  procedures  for  field 
use 


iVlairitairis  the  open  loop  concept  -  Not  a 
replacement  for  good  clinical  judgment 
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Model  Driven 

-  Used  for  statistical  data  rriariipulatiori 

-  Exarripie:  Expected  response  of  a  company’s  stock  to  a 
selioff 

Corrirriuriiceiiori  Driven 

-  Used  for  coordination  of  tasks  between  users 


-•  Deie  Driven 

-  Used  for  manipulation  of  time  series  data 

■*  Document  Driven 

-  Manipulation  of  unstructured  information  from  documents 


20 


U.l*.  AniK'  lii^tiLuLif  oi  S'uialed  l\if 


—  ^ 


J 


ICU  D33  Framework 


-  Decision  support  rrerriework  for  rrieriegerrierit  of 
burn  patients  admitted  to  trie  USAISFi  Burn 
Center  ICU 


^  FiesuscitcJtion  -  Implemented 
^  Tight  glucose  control  -  Implemented 
^  rlypotension  management  -  Working 
^  Albumin  use  -  Working 

^  Abdominal  compartment  syndrome  diagnosis  and 
management  -  Working 


m  d  dm 


Mobile  Burn  Fteeueoiiaiiori 

-  Decision  support  for  burn  resuscicacion  in  a 
rriobile/riaridfield  system  for  field  resuscitation 
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Use  accurate  iripuis  to  control  therapy 
for  patient  care 

-  Examples: 


^  Pc 


d  d 


Kesuscitcicion 


■>  Veniilciiion 
•*  Pain  Conirol 
■*  Hemorrhage 

^  Feedback  syctern  allows  for  more 
accurate  delivery  of  therapy 
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AciiDfj  Shois  af  D33  (JCU  Varsicirj) 
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Ezdc 


Main  Rtsus citation  Patient  Infoimation 


Control  and  Charts  1  Process  Ovtrview  I 
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^  Full  AuEomaiion 
-Closed  loop 

Corripuier  control  of  censors  end 
eotuetors 

-Automated  patient  rnanagernerit 
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r\n  A\utomated  Wireless,  Bettery 
Powered  Medical  Tool  to  A\ssist  the 
Medical  Personnel  in  the  Field  and 
Hospitals  in  Tracking  and  Monitoring 
Patients’  Vital  Signs 
Continuously... .in  a  small  and 
affordable  package  using  WLA\M  and 
MS  Windows  0/S  -y. 
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Closed-Loop  Resuscitation  of  Burn  Injury 
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Hourly  Urinary  Outputs: 

on-target,  under-target  and  over-target 


CLR 

controlled 

10  sheep,  475 
measurement 

s 

214 

47% 

p  =  0.23 

1.31  (Cl  0.85,  2.0) 

(2> 

16% 

p  =  0.02 

0.58  (Cl  0.38, 
0.89) 

173 

38% 

p  =  0.65 

1.10  (Cl  0.74, 
1.65) 

target  range  defined  as  1.0  -  2.0  mL/hr  target 

*  G  Kramer,  University  of  Texas  Medical  Br-  - 
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Need  better  monitoring  technologies 

-  Mew  vital  signs 

-  Corribiriacioris  of  standard,  new,  and  trended 
vital  signs 

-  Advanced  corri|sle/ity  vital  signs 

Need  to  develop  decision  support  system 

-  Additional  tools  to  expert  users 

-  Better  care  for  non-expert  care  providers 

-  Open  loop  concept 

Future:  Closed  loop  end  eutorrietion 

-  Computer  control  of  sensors  and  actuators 


30 


31 


